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6SLQQPDVVHQ LQ LRQLVFKHQ /|VXQJVPLWWHOQ 'D FHOOXORVLVFKH3URGXNWH LP IOVVLJHQ6\VWHP KHUJHVWHOOW XQG
YHUDUEHLWHWZHUGHQIKUWGLH(QWPLVFKXQJGKGLH7UHQQXQJHLQHUKRPRJHQHQ0LVFKSKDVHLQ]ZHLMHZHLOV
KRPRJHQH (LQ]HOSKDVHQ ]X HLQHP LQVWDELOHQ 6SLQQSUR]HVV XQG VLH ELUJW GDV 5LVLNR HLQHU HUK|KWHQ
WKHUPLVFKHQ ,QVWDELOLWlW LQ VLFK 5KHRORJLVFKH 0HVVXQJHQ *3& 899,6VSHNWURVNRSLVFKH XQG
NDORULPHWULVFKH 8QWHUVXFKXQJHQ VROOWHQ GLH WHPSHUDWXUEHGLQJWHQ 8PODJHUXQJHQ XQG GHUHQ $XVZLUNXQJHQ
DXIGHQ6SLQQYRUJDQJQlKHUEHOHXFKWHQ





=HUVHW]XQJ MHGRFK YHUJOHLFKVZHLVH JHULQJ LP 9HUJOHLFK ]XP &HOOXORVH10026\VWHP ,Q HQJHQ
7HPSHUDWXULQWHUYDOOHQ&NRPPWHV]X8PVWUXNWXULHUXQJHQGHU&HOOXORVHNHWWHQ,Q$EKlQJLJNHLWYRQ
GHU&HOOXORVHNRQ]HQWUDWLRQJHKWGLH/|VXQJEHLHLQHUEHVWLPPWHQ7HPSHUDWXULQHLQHQDQLVRWURSHQ=XVWDQG




(0,0$F ZHOFKHV LP 6SLQQSUR]HVV YHUZHQGHW XQG DQVFKOLHHQG GXUFK 'HVWLOODWLRQ XQG )LOWUDWLRQ
ÄDXIJHDUEHLWHW³ ZXUGH ]HLJWH LPPHQVH (QWPLVFKXQJHQ LP 899,66SHNWUXP XQG DXVJHSUlJWH
'UXFNVFKZDQNXQJHQ LQ GHU NDORULPHWULVFKHQ 0HVVXQJ $XFK ZHQQ ,RQHQDXVWDXVFKHU $NWLYNRKOH 5X
1DQR6LOEHU RGHU 2[LGLVFKH 9HUELQGXQJHQ SUREOHPORV HLQJHDUEHLWHW ZHUGHQ N|QQHQ LVW EHL WKHUPLVFKHU
%HDQVSUXFKXQJ LPPHU PLW HLQHU $EVHQNXQJ GHU 2QVHW7HPSHUDWXUHQ ]X UHFKQHQ 'DV (LQPLVFKHQ YRQ
=ZHLWSRO\VDFFKDULGHQZLH;DQWKDQ*XDUPHKO-RKDQQHVEURWNHUQPHKORGHU;\ODQZLUNWVLFKJQVWLJDXIGDV
/|VXQJVV\VWHP DXV 1HEHQ 1D2+ S+:HUW  XQG 3URS\OJDOODW 3* ZXUGH HLQ SRO\PHUHV
6WDELOLVLHUXQJVV\VWHP ZHOFKHV6W\URO'LYLQ\O&RSRO\PHUH HQWKlOW DQ GLH FKHODWELOGHQGH LPLQRGLHVVLJVDXUH
*UXSSHQ E]Z %HQ]\ODPLQ JHEXQGHQ VLQG JHWHVWHW (V NRQQWH HLQ VHKU JXWHU 6WDELOLVLHUXQJVHIIHNW
QDFKJHZLHVHQZHUGHQ5HLIHVWLJNHLW'HKQXQJ(ODVWL]LWlWVPRGXOXQG6FKOLQJHQUHLIHVWLJNHLWN|QQHQGXUFK
GLHREHQHUZlKQWHQ3DUDPHWHUHLQJHVWHOOWZHUGHQ
'LH 8UVDFKHQ IU HLQH (QWPLVFKXQJ YRQ &HOOXORVH/|VXQJHQ LQ LRQLVFKHQ )OVVLJNHLWHQ NRQQWHQ EHQDQQW
ZHUGHQ (V LVW P|JOLFK GLH JHZRQQHQ (UNHQQWQLVVH DXI GLH 7HFKQRORJLH PRGLIL]LHUWHU &HOOXORVHIDVHUQ
DQ]XZHQGHQ$XIGHU*UXQGODJHGHVEHVFKULHEHQHQQHXHQ.RQ]HSWHVZXUGHHLQ.DORULPHWHUPLWLQWHJULHUWHU
%HQDUG=HOOHNRQVWUXLHUWGDV+LQZHLVHIUGHQ%HJLQQYRQWKHUPLVFKHQ$NWLYLWlWHQLQLKUHP]HLWOLFKHQ$EODXI


















































DXV ]ZHL 9HUIDKUHQVVFKULWWHQ D /|VHQ GHU &HOOXORVH LQ 10HWK\OPRUSKROLQ1R[LG
1002 ]XU 6SLQQ RGHU /\RFHOO/|VXQJ E 9HUIRUPHQ ]X IHLQHQ )lGHQ IOlFKHQKDIWHQ
RGHU DQGHUVDUWLJ VWUXNWXULHUWHQ *HELOGHQ RGHU )RUPN|USHU >@ %HL GLHVHP DXFK DOV
$PLQR[LG9HUIDKUHQ EH]HLFKQHWHQ 3UR]HVV ZLUG GLH 6SLQQ XQG 9HUIDKUHQVVLFKHUKHLW YRQ
GHQ WHFKQRORJLVFKHQ $QIRUGHUXQJHQ ]XU 9HUPHLGXQJ YRQ VSRQWDQHQ 'UXFNDQVWLHJHQ
ZHLWHVWJHKHQG EHKHUUVFKW 'LH +HIWLJNHLW GHV 'UXFNDXIEDXV NDQQ DXVUHLFKHQG VHLQ XP
$QODJHQ]X]HUVW|UHQXQG3HUVRQHQ]XJHIlKUGHQ'LH6SRQWDQHLWlW LP'UXFNDXIEDXXQG
GHVVHQ(QHUJLHZHUGHQPLWGHUWKHUPLVFKHQ,QVWDELOLWlWYRQ1002LQ9HUELQGXQJJHEUDFKW
0LW GLYHUVHQ5HDNWLRQVPHFKDQLVPHQ XQWHUOHJW ZXUGH GLHVH 9RUVWHOOXQJ LQ YHUVFKLHGHQHU
)RUP DOV Ä([RWKHUPLH³ SRSXOlU >@ 'LH ,QVWDELOLWlW GHU /\RFHOO/|VXQJHQ KDW KLHUQDFK
VFKRQLKUHQ8UVSUXQJLP/|VHSUR]HVVGHV WHUQlUHQ*HPLVFKHV1002±+2±&HOOXORVH
XQGVHW]WVLFKELV]XP9HUIRUPXQJVSUR]HVVIRUW
,Q HLQHPYRUDXVJHKHQGHQ3URMHNW >@ IDQG GDV Ä([RWKHUPLH³.RQ]HSW NHLQH H[SHULPHQWHOOH
%HVWlWLJXQJ'LH3UR]HVVH(QWPLVFKXQJ8PZDQGOXQJXQG=HUVHW]XQJZHUGHQQXU LQ LKUHU
hEHUODJHUXQJ HUIDVVW XQG YRQ GHU 3\URO\VH EHUGHFNW HQWVSUHFKHQG NOHLQ IDOOHQ GDQQ GLH
8QWHUVFKLHGH GHV 'UXFN XQG 7HPSHUDWXUDQVWLHJHV DXV ,QVWDELOLWlWHQ ZLH VLH IU
6SLQPDVVHQ EOLFK VLQG ZHUGHQ GDQQ YRQ GLHVHQ 0HVVJU|HQ EHUGHFNW 'LH
9RUXQWHUVXFKXQJHQ KDEHQ GHXWOLFK JHPDFKW GDVV GLH 3UR]HVVH GHU (QWPLVFKXQJ
2V]LOODWLRQXQG=HUVHW]XQJZHLWJHKHQGRKQHGUDVWLVFKH7HPSHUDWXUXQG'UXFNlQGHUXQJHQ
YHUODXIHQ (LQ VSH]LHOO NRQVWUXLHUWHV XQG DQ GHQ 3UR]HVV DQJHSDVVWHV .DORULPHWHU PLW
LQWHJULHUWHU%HQDUG=HOOHOLHIHUWHDQGHUH+LQZHLVHIUGHQ%HJLQQYRQWKHUPLVFKHQ$NWLYLWlWHQ
± GHU 'UXFNDQVWLHJ HUIROJW RKQH 7HPSHUDWXUHUK|KXQJ XQG LVW HLQ YHUIDKUHQVWHFKQLVFKHV
3UREOHP GHV WHUQlUHQ *HPLVFKHV VHOEVW :HQQ GLH :lUPHOHLWIlKLJNHLW HLQHU YRQ XQWHQ
EHKHL]WHQ )OVVLJNHLWVVFKLFKW GDV WKHUPRG\QDPLVFKH *OHLFKJHZLFKW QLFKW KHUVWHOOW JOHLFKW
HLQIOXLGHV6\VWHPVHLQH(QHUJLHELODQ]GXUFK.RQYHNWLRQDXV
$QPRGLIL]LHUWHQZLHXQPRGLIL]LHUWHQ6SLQPDVVHQZXUGHQEHL7HPSHUYHUVXFKHQEHL&
EHU  PLQ ]ZHL FKDUDNWHULVWLVFK XQWHUVFKLHGOLFKH 'UXFNYHUOlXIH JHIXQGHQ HLQ
GHWHUPLQLVWLVFK ]ZLQJHQGHU XQG HLQ VWRFKDVWLVFK ZDKUVFKHLQOLFKHU %HLGH 9HUOlXIH
JHVFKHKHQRKQH7HPSHUDWXUlQGHUXQJXQGVLQGQXUYRQHLQHPhEHUJDQJVEHUHLFKJHWUHQQW
'HU 'UXFNDXIEDX HUIROJW VSRQWDQ XQG HEHQVR GHVVHQ $EVHQNXQJ %HL OlQJHUHU
9HUVXFKVGDXHU ZHFKVHOW GLHVHU =XVWDQG LQ HLQH 2V]LOODWLRQ EHU 'LHVH (UVFKHLQXQJHQ
PDFKHQ HLQH 1HXEHZHUWXQJ YRQ 6WDELOLVLHUXQJVNRQ]HSWHQ QRWZHQGLJ %LVKHU ZXUGH GHU
'UXFNDXIEDX PLW GLYHUVHQ 5HDNWLRQVPHFKDQLVPHQ XQWHUOHJW XQG DOV Ä([RWKHUPLH³






















$EE  .DORULPHWULVFKH 0HVVXQJ %HQDUG=HOOH SW XQG 7W9HUOlXIH HLQHU LJHQ
&HOOXORVHO|VXQJLQ1002&J6SLQQPDVVH

6HOEVW EHL 8QWHUVXFKXQJVEHGLQJXQJHQ DQ GHU REHUHQ 7ROHUDQ]JUHQ]H IU 6SLQQO|VXQJHQ
YRQ&XQGPLQJDEHVNHLQH$Q]HLFKHQHLQHU([RWKHUPLH7HPSHUDWXUHQ!&
IKUHQ ]X =HUVHW]XQJVUHDNWLRQHQ GLH YRQ HLQHU 7HPSHUDWXU XQG 'UXFNHUK|KXQJ LQ GHU
3UREHEHJOHLWHWVHLQN|QQHQDEHURKQHGLHVWHLOHQ)ODQNHQGHV'UXFNDQVWLHJV$OV(UJHEQLV
GHV 9RUKDEHQV ZXUGH GLH 6LFKHUKHLW GHV /\RFHOO 3UR]HVVHV DOV YHUIDKUHQVWHFKQLVFKHV
3UREOHPDQJHVHKHQ
%HL 6SLQQO|VXQJHQ LVW HV GHU *UDGLHQW GHU 2EHUIOlFKHQVSDQQXQJ EHU GDV
7HPSHUDWXUJHIlOOHGHULPGQQHQ%HUHLFKHLQHU6FKLFKWPLWIUHLHU2EHUIOlFKHGLH.RQYHNWLRQ
LQ *DQJ VHW]W ,Q GHU )ROJH JHKW DXV GHU VWDWLVFKHQ 6FKLFKWXQJ HLQH YRUKHUVDJEDU
VWUXNWXULHUWHVWDWLRQlUH6WU|PXQJKHUYRUGLHEHUHLQHSHULRGLVFKLQVWDWLRQlUH=ZLVFKHQIRUP
VFKOLHOLFKFKDRWLVFKYHUOlXIW0LWGHU$XIQDKPHYRQODWHQWHU:lUPHGXUFKGDV9HUGDPSIHQ
YRQ /|VXQJVPLWWHO DQ GHU 2EHUIOlFKH NHKUW GDV 6\VWHP LQ GDV WKHUPRG\QDPLVFKH
*OHLFKJHZLFKW ]XUFN WHLOZHLVHPLW HLQHP H[SORVLRQVDUWLJHQ'UXFNYHUODXI 'LHVHU 9RUJDQJ
JHK|UW]XUQLFKWOLQHDUHQ'\QDPLNXQGLVWXQYRUKHUVDJEDU'DPLWEHVWlWLJWHUGLH.RPSOH[LWlW







































lQGHUW VLFK EHL 7HPSHUDWXUHQ YRQ & ] 7 GHUHQ PROHNXODUH $UFKLWHNWXU ]X ORNDOHQ
LVRWURSHQYLVXHOO VLFKWEDUHQ WHLONULVWDOOLQHQ=HQWUHQ LQGHQHQQHEHQHLQDQGHUDPRUSKHXQG
NULVWDOOLQH%HUHLFKHYRUOLHJHQ(LQH3RO\PHUNHWWHEHUGHFNWGDEHLVRZRKOGHQNULVWDOOLQHQDOV
DXFK GHQ DPRUSKHQ %HUHLFK 'DEHL NDQQ GLH 9LVNRVLWlW GHU 6SLQQPDVVHQ EHU HLQH
YHUIDKUHQVWHFKQLVFKH*UHQ]HDQVWHLJHQ
2KQH2ULHQWLHUXQJEOHLEHQGLH.ULVWDOOLWH LVRWURSYHUWHLOW ,QGHU6SLQQGVHXQGZlKUHQGGHU
9HUVWUHFNXQJ LP 6SLQQNDQDO ZHUGHQ GLH 3RO\PHUNHWWHQ ]XU WHLONULVWDOOLQHQ DQLVRWURSHQ
RULHQWLHUWHQKRPRJHQHQhEHUVWUXNWXUGHV)DGHQVDXVJHULFKWHWZLHVLHRIWLP)HVW]XVWDQG
YRQ 3RO\PHUHQ YRUOLHJW ,Q 899,6VSHNWURVNRSLVFKHQ XQG NDORULPHWULVFKHQ
6WDELOLWlWVXQWHUVXFKXQJHQ VROOHQ GLHVH 8PODJHUXQJHQ XQG GHUHQ $XVZLUNXQJHQ DXI GHQ
6SLQQYRUJDQJXQWHUVXFKWZHUGHQ

=LHOVHW]XQJ$XVRIW QLFKW HUNHQQEDUHQ8UVDFKHQZLUGGLH6LFKHUKHLW GHU9HUIRUPXQJXQG
GLH GHV 9HUIDKUHQ KHUDEJHVHW]W (V JHK|UW ]X GHQ (LJHQVFKDIWHQ LRQLVFKHU )OVVLJNHLWHQ
,/V GDVV VLH LQ LKUHP 9HUKDOWHQ ]XU &HOOXORVH ZHQLJHU (QWPLVFKXQJHQ ]HLJHQ XQG
FKHPLVFK VWDELOHU VLQG )U GLH ([SHULPHQWH ZLUG GLH LRQLVFKH )OVVLJNHLW (WK\O
PHWK\OLPLGD]ROLXPDFHWDW(0,0$FDOV6WDQGDUGO|VXQJVPLWWHOYHUZHQGHW'DYRQXQEHUKUW
EOHLEWGLHREHQEHVFKULHEHQH.RQYHNWLRQDXFKZHLWHUKLQ*HJHQVWDQGYRQ8QWHUVXFKXQJHQ
6LFKHU WUlJW ]X GLHVHU 6WDELOLWlW DXFK GDV ELQlUH *HPLVFK &HOOXORVH ± (0,0$F EHL
+LQVLFKWOLFK GHU 9HUIDKUHQV XQG 6SLQQVLFKHUKHLW XQG GHU 9LHOVFKLFKWLJNHLW YRQ


















GLH ZLFKWLJVWHQ 3DUDPHWHU EHL GHU $XVZDKO YRQ LRQLVFKHQ )OVVLJNHLWHQ ,QVEHVRQGHUH
(0,0$F HLJQHW VLFK IU GLH 9HUVSLQQXQJ YRQ &HOOXORVH GD .RQ]HQWUDWLRQHQ ELV 
DQJHZHQGHW ZHUGHQ N|QQHQ XQG GLH .RUURVLRQ EHL GHQ EOLFKHUZHLVH KHUUVFKHQGHQ
3UR]HVVWHPSHUDWXUHQ ELV FD &XQEHGHQNOLFK LVW >@6HOEVW EHL KRKHQ7HPSHUDWXUHQ
ZHLVHQ GLH /|VXQJHQ HLQH DXVJH]HLFKQHWH 6WDELOLWlW XQG HLQHQ JHULQJHQ K\GURO\WLVFKHQ
$EEDXDXI:lKUHQGGHU3URMHNODXI]HLWZXUGHQGD]XIROJHQGH8QWHUVXFKXQJHQJHWlWLJW
1DFKGHPLPHUVWHQ3URMHNWDEVFKQLWWRULHQWLHUHQGH0HVVXQJHQ]XP(QWPLVFKXQJVXQG]XP
/|VHSUR]HVV JHWHPSHUWHU 6SLQQO|VXQJHQ PLW KRKHU 0LVFKXQJVHQWKDOSLH '0+ XQG KRKHU
0LVFKXQJVHQWURSLH '06 GXUFKJHIKUW ZXUGHQ NRQ]HQWULHUWHQ VLFK GLH $UEHLWHQ LP ]ZHLWHQ
$EVFKQLWWDXIZHLWHUHNDORULPHWULVFKHXQG899,6VSHNWURVNRSLVFKH8QWHUVXFKXQJHQ]XGHQ
6FKZHUSXQNWHQ 7HPSHUDWXU XQG .RQ]HQWUDWLRQVDEKlQJLJNHLW GHU (QWPLVFKXQJVSUR]HVVH





XQG LQ GHU 3LORWVSLQQDQODJH GHV 7HFKQLNXPV DP 7,7. 1lKHUH (LQ]HOKHLWHQ ZXUGHQ LQ
DQGHUHQ 3URMHNWHQ GHWDLOOLHUW YRUJHVWHOOW XQG YHU|IIHQWOLFKW >@ $XFK GLH 899,6
VSHNWURVNRSLVFKHQXQGNDORULPHWULVFKHQ0HVVXQJHQZXUGHQDXVIKUOLFKEHVFKULHEHQ>@'LH
%HQDUG=HOOH ZXUGH LP 9RUJlQJHU3URMHNW HUOlXWHUW >@ 'LH DGLDEDWLVFKHQ 0HVVXQJHQ
HUIROJWHQ PLWWHOV 6('(;0HVV]HOOH )D 6<67$*&+ XQWHU 9HUZHQGXQJ HLQHV  PO





,Q GHU 9RUSKDVH GHU ]HLWDEKlQJLJHQ 8QWHUVXFKXQJ YHUGDPSIHQ VRZRKO 5HVWH DQ
/|VXQJVPLWWHO DOVDXFK=HUVHW]XQJVSURGXNWHJHIROJW YRQVWRFKDVWLVFKHQ'UXFNVSLW]HQ EHL
GHQHQ GLH &HOOXORVH QLFKW PHKU LQ /|VXQJ E]Z LQ .RVROYHQ] YRQ 1002+2 LQ /|VXQJ
JHKDOWHQZHUGHQNDQQ'LH.RVROYHQ] LVWHLQH(LJHQVFKDIWYRQ3RO\PHUHQGLHVLFKQXU LP
EHVWLPPWHQ9HUKlOWQLVHLQHV0LVFKO|VXQJVPLWWHOV O|VHQ LQVHLQHQ(LQ]HONRPSRQHQWHQDEHU








9DNXXPGHVWLOODWLRQ HQWIHUQW ZLUG $XV /LWHUDWXUVWXGLHQ LVW EHNDQQW GDVV EHLP /|VHQ YRQ
&HOOXORVH Y|OOLJH :DVVHUIUHLKHLW DQJHVWUHEW ZLUG XQG GLH $QZHVHQKHLW YRQ :DVVHU DOV
VW|UHQGHPSIXQGHQZLUG >@0HVVXQJHQPLWWHOV.DUO)LVFKHU7LWUDWLRQ ]HLJWHQ MHGRFK GDVV
GHU5HVWZDVVHUJHKDOWLQGHQ6SLQQO|VXQJHQ]ZLVFKHQXQGOLHJW
=XU 8QWHUVXFKXQJ GHV (LQIOXVVHV YRQ:DVVHU DXI GHQ /|VXQJV]XVWDQG YRQ &HOOXORVH LQ
(0,0$FZXUGHQ/|VXQJHQPLW (0,0$F+2YY XQGRKQH:DVVHUKHUJHVWHOOW XQG
DQVFKOLHHQGVWXIHQZHLVHDXI&YRQ&QDFKMHHLQHU6WXQGH(UK|KXQJXP
.JHWHPSHUW2KQH:DVVHULVWHLQHVWlUNHUH&KURPRSKRUHQELOGXQJ]XYHU]HLFKQHQZLHGLH
899,66SHNWUHQ LQ $EE  ]HLJHQ $XFK GLH =HUVHW]XQJ GHV /|VXQJVPLWWHOV 9HUOXVW DQ
(0,0 VFKUHLWHW VFKQHOOHU YRUDQ $EE  'HU $EEDX GHU &HOOXORVH ]HLJW VLFK LP
YHUPLQGHUWHQ GXUFKVFKQLWWOLFKHQ3RO\PHULVDWLRQVJUDG '3 GHU LQ GHUZDVVHUIUHLHQ /|VXQJ
VWlUNHU DEQLPPW $EE  (V NDQQ KLHU IHVWJHVWHOOW ZHUGHQ GDVV GDV:DVVHU LP HUVWHQ
/|VHVFKULWW DOV 4XHOOPHGLXP GLHQW ]XU 8QWHUVWW]XQJ GHU 'LIIXVLRQ GHV HLJHQWOLFKHQ



















































$EE  6WDELOLWlW YRQ (0,0$F 9HUOXVW DQ (0,0 LQ $EKlQJLJNHLW GHU






















1002 OLHJW LQ GHQ JHULQJHUHQ 9LVNRVLWlWHQ >@ 'DGXUFK NRPPW HV DXFK EHL K|KHUHQ

























































6SLQQO|VXQJHQ XQWHUVFKLHGOLFKHU &HOOXORVHNRQ]HQWUDWLRQ LP /|VXQJVUHDNWRU HQWVSUHFKHQG
GHV 7HPSHUDWXU=HLW5HJLPHV &  K  KHUJHVWHOOW ZXUGHQ DXI LKUH WKHUPLVFKH
6WDELOLWlW VSHNWURVNRSLVFK XQG NDORULPHWULVFK XQWHUVXFKW 899,6VSHNWURVNRSLVFKH
0HVVXQJHQ ODVVHQ HUNHQQHQ GDVV VLFK GLUHNW QDFK +HUVWHOOXQJ GHU 6SLQQO|VXQJ GLH
&HOOXORVHNRQ]HQWUDWLRQ QXU JHULQJ DXI GLH 6SHNWUHQIRUP DXVZLUNW MHGRFK QDFK HLQHU
]ZHLVWQGLJHQ 7HPSHUXQJV]HLW GHU /|VXQJHQ VLQG EHL & VLJQLILNDQWH 8QWHUVFKLHGH ]X
HUNHQQHQ $EE  $E .RQ]HQWUDWLRQHQ YRQ  VLQG EHL  XQG  QP6FKXOWHUQ ]X
HUNHQQHQGLHVLFKEHLYHUVWlUNHQ









HLQHQ ZHVHQWOLFK VWlUNHUHQ $EEDX 0|JOLFKHUZHLVH VLQG GLH &HOOXORVHNHWWHQ LQ GHQ




































































































































$EE  0ROPDVVHQ YRQ &HOOXORVH(0,0$F/|VXQJHQ XQWHUVFKLHGOLFKHU .RQ]HQWUDWLRQ LQ
$EKlQJLJNHLWYRQGHU/DJHUXQJVWHPSHUDWXUJHPHVVHQPLWWHOV*3&























=XU JHQDXHUHQ 8QWHUVXFKXQJ GHV /|VXQJV]XVWDQGHV ZXUGHQ IULVFK KHUJHVWHOOWH
&HOOXORVH(0,0$F/|VXQJHQ PLW HLQHP 3RODULVDWLRQVPLNURVNRS EHL 5DXPWHPSHUDWXU
EHWUDFKWHW %HL K|KHUSUR]HQWLJHQ /|VXQJHQ !  NRQQWHQ LQ $QDORJLH ]X 1002
/|VXQJHQDQLVRWURSH6WUXNWXUHQ HUNDQQWZHUGHQ $EE  GLH DXFK DOV IOVVLJNULVWDOOLQHV























bQGHUXQJ GHV $QVWLHJV LQGL]LHUW HLQ YHUlQGHUWHV )OLHYHUKDOWHQ G K HLQ hEHUJDQJ YRP
DQLVRWURSHQ LQHLQHQ LVRWURSHQ=XVWDQG ,Q$EE ]HLJHQGLH/|VXQJHQ!&HOOXORVH
HLQHQ3KDVHQZHFKVHOEHLE]Z&(VPXVVKLHUEHWRQWZHUGHQGDVV,QKRPRJHQLWlWHQ
GXUFK XQJHO|VWH &HOOXORVHSDUWLNHO 0LNURSKDVHQVHSDUDWLRQHQ DEKlQJLJ YRQ GHU


























































'LH REHQ EHVFKULHEHQHQ &HOOXORVH(0,0$F/|VXQJHQ PLW .RQ]HQWUDWLRQHQ YRQ 
ZXUGHQ HLQHU ZHLWHUHQ WKHUPLVFKHQ %HODVWXQJ DXVJHVHW]W 1DFK +HUVWHOOXQJ LP
/|VXQJVUHDNWRUZXUGHGLH7HPSHUDWXULQ6WXIHQMHZHLOVQDFKPLQXP.HUK|KW,QGHQ





HLQH VHKU JHULQJH $EVRUSWLRQ 'HXWOLFKHU LVW GLH 6FKXOWHU EHL LJHQ /|VXQJHQ ]X
HUNHQQHQ $EE  )ROJOLFK ZXUGHQ GLH GD]XJHK|ULJHQ ([WLQNWLRQV=HLW6SHNWUHQ EHL 
QP DXIJHQRPPHQ $EE  6FKRQ DE & ]HLJW VLFK KLHU HLQ EHWUlFKWOLFKHU
([WLQNWLRQVDQVWLHJ YRQ FD  ELV  GHU VLFK EHL & ]X HLQHP H[SRQHQWLHOOHQ $QVWLHJ
HQWZLFNHOW
















































































































$EE  ([WLQNWLRQV=HLW6SHNWUHQ HLQHU LJHQ &HOOXORVH(0,0$F/|VXQJ GLH
VWXIHQZHLVHDXI&JHWHPSHUWZXUGH(UK|KXQJGHU7HPSHUDWXUQDFKMHZHLOVPLQ

$XFK GHU'UXFNYHUODXI E]Z'UXFNDQVWLHJ GSGW NDQQZHLWHUHZHUWYROOH+LQZHLVH DXI GDV
*HIlKUGXQJVSRWHQWLDO YRQ6SLQQO|VXQJHQJHEHQ $EE:lKUHQGGLH&HOOXORVH1002
/|VXQJEHL FD &HLQHQVWDUNHQ'UXFNDQVWLHJJHIROJW YRQHLQHPVRIRUWLJHQ$EIDOO XQG
HLQHP ZLHGHUKROWHP $QVWLHJ ELV ]XU &HOOXORVH]HUVHW]XQJ ]ZLVFKHQ  XQG & ]HLJW
EHVLW]W GLH &HOOXORVH(0,0$F/|VXQJ HLQH VLJPRLGDO YHUODXIHQGH 'UXFNNXUYH 1XU HLQHQ









,QWHUHVVDQW HUVFKHLQHQGLH(UJHEQLVVH GHU0HVVXQJ GHU5HDNWLRQVHQWKDOSLHQ1002XQG
GLH &HOOXORVH/|VXQJHQ LQ 1002 EHVLW]HQ HLQH DXVJHSUlJWH H[RWKHUPH =HUVHW]XQJ PLW
:HUWHQYRQELV-J ,P*HJHQVDW]GD]X]HUVHW]HQVLFKGLH ,/VHQGRWKHUP >@
-HGRFKEHL=XJDEHYRQ&HOOXORVHNRPPWHV]X5HDNWLRQHQGLHH[RWKHUPYHUODXIHQ7DE
>@ $XFK ZHQQ GLH 5HDNWLRQVHQWKDOSLHQ LP )DNWRU  XQWHU GHQHQ GHU 1002/|VXQJHQ
OLHJHQ LVWPLWYHUPHKUWHQWKHUPLVFKHQ$NWLYLWlWHQ LQ&HOOXORVH,//|VXQJHQ]XUHFKQHQGLH
EHL GHU $XVOHJXQJ YRQ WHFKQLVFKHQ 5HDNWRUHQ XQEHGLQJW ]X EHUFNVLFKWLJHQ VLQG















































































7DE  0D[LPDOH 'UXFNDQVWLHJH GSGW YRQ 1002 ,/V XQG YHUVFKLHGHQHQ &HOOXORVH











































9HUVXFK GXUFKJHIKUW 'XUFK GLH ZHVHQWOLFK K|KHUH 3UREHQHLQZDDJH YRQ  J
0LQLDXWRNODY  J N|QQHQ LQ HLQHU WHPSHUDWXUNRQVWDQWHQ 8PJHEXQJ LVRSHULERO &
PLQLPDOH 'UXFNVFKZDQNXQJHQ XQG DQVWLHJH VHKU HPSILQGOLFK GHWHNWLHUW ZHUGHQ (LQH
XQVWDELOLVLHUWHLJH&HOOXORVH/|VXQJ LQ1002]HLJW EHUGLHJHVDPWH9HUVXFKVGDXHU
YRQKQXUHLQHQVHKUJHULQJHQ'UXFNDQVWLHJYRQFD±PEDU$EE:LHVFKRQ
LQ GHU %HUQDUG=HOOH JH]HLJW NDQQ KLHU HEHQVR HLQ RV]LOOLHUHQGHU 'UXFNYHUODXI GHWHNWLHUW
ZHUGHQ (LQH ([RWKHUPLH NDQQ QLFKW QDFKJHZLHVHQZHUGHQ %HL GHU0HVVXQJ HLQHU 
LJHQ &HOOXORVH(0,0$F/|VXQJ OLHJW GHU 'UXFNYHUODXI QRFK XQWHU GHU .XUYH GHU 1002
/|VXQJ HLQH 6WHLJXQJ NDQQ KLHU QLFKW HUNDQQW ZHUGHQ +LHU ]HLJW VLFK ZLHGHU GLH
YHUJOHLFKVZHLVHKRKHWKHUPLVFKH6WDELOLWlWGHU,/V


























































$EE  ,VRSHULEROH /DQJ]HLW0HVVXQJHQ 8PJHEXQJVWHPSHUDWXU & PLWWHOV





























































































$EE  ,VRSHULEROH /DQJ]HLW0HVVXQJHQ 8PJHEXQJVWHPSHUDWXU & PLWWHOV




'LH ELVKHULJHQ0HVVXQJHQ ]HLJHQ GDVV EHL 9HUZHQGXQJ GHV /|VXQJVPLWWHOV (0,0$F DOV
1HXSURGXNW XQG XQWHU QRUPDOHQ 3UR]HVVEHGLQJXQJHQ 7  & NHLQH
(QWPLVFKXQJVHUVFKHLQXQJHQDXIWUHWHQ XQG VRPLW HLQH KRKH WKHUPLVFKH6LFKHUKHLW EHVWHKW








































































GHV /|VXQJVPLWWHOV EHWULIIW VRZRKO GLH $EWUHQQXQJ IHVWHU %HVWDQGWHLOH &HOOXORVH XQG
$GGLWLYSDUWLNHO EHU HLQH )LOWUDWLRQ DOV DXFK GDV $XINRQ]HQWULHUHQ GHU ZlVVULJHQ /|VXQJ
GXUFK'HVWLOODWLRQ XQWHU9DNXXP EHL FD & VR GDVV GLH LRQLVFKH )OVVLJNHLW HUQHXW DOV
/|VXQJVPLWWHOHLQJHVHW]WZHUGHQNDQQ
,Q $EE  LVW GLH ([WLQNWLRQV=HLW.XUYH HLQHU LJHQ &HOOXORVH(0,0$F/|VXQJ
GDUJHVWHOOWGLHPLWDXIJHDUEHLWHWHP(0,0$FKHUJHVWHOOWZXUGH,P9HUJOHLFK]XU/|VXQJPLW
(0,0$F DOV 1HXSURGXNW LVW EHUHLWV QDFK ZHQLJHQ 0LQXWHQ HLQ VWHLOHU $QVWLHJ GHU
([WLQNWLRQVNXUYH ]X HUNHQQHQ $E FD  PLQ WULWW HLQH $EQDKPH GHU ([WLQNWLRQ DXI PLW
QDFKIROJHQGHQZHLWHUHQ6FKZDQNXQJHQ LQ EHLGH5LFKWXQJHQ'LHVH .XUYH LVW YHUJOHLFKEDU




/|VXQJVTXDOLWlW GHV $XVJDQJVSURGXNWHV G K GLH &HOOXORVH NDQQ QLFKW PHKU LQ /|VXQJ
JHKDOWHQ ZHUGHQ +LHU OLHJHQZHLWHUH $QVDW]SXQNWH GLHVHV 3URMHNWHV LQVEHVRQGHUH LQ GHU
9HUIROJXQJ GLHVHU (UVFKHLQXQJHQ LQ GHU NDORULPHWULVFKHQ =HOOH 'LH $XIDUEHLWXQJ YRQ
LRQLVFKHQ /|VXQJVPLWWHOQ ]XU :LHGHUYHUZHQGXQJ LP WHFKQLVFKHQ /|VHSUR]HVV LVW











$EE  ([WLQNWLRQV=HLW.XUYHQ YRQ LJHQ &HOOXORVH(0,0$F/|VXQJHQ EHL




























































$EE  'UXFNDQVWLHJVNXUYHQ 0LQLDXWRNODY YRQ LJHQ &HOOXORVH/|VXQJHQ EHL
9HUZHQGXQJ YRQ (0,0$F DOV 1HXSURGXNW QHX XQG DXIJHDUEHLWHW GXUFK
)LOWUDWLRQ'HVWLOODWLRQUHF

1HEHQ RUJDQLVFKHQ 9HUXQUHLQLJXQJHQ ZXUGHQ DXFK GLH 0HWDOOH LQ (0,0$F XQG
&HOOXORVH(0,0$F/|VXQJHQ JHPHVVHQ 'D GLHVH 8QWHUVXFKXQJHQ *HJHQVWDQG HLQHV
ZHLWHUHQ3URMHNWVVLQGVROOQXUNXU]HUZlKQWZHUGHQGDVVGLH0HWDOOH=Q&X)H1LXQG3E
LQ K|KHUHQ .RQ]HQWUDWLRQHQ HQWKDOWHQ VLQG PJO%HUHLFK >@ 1lKHUH 6WXGLHQ NRQQWHQ
EHOHJHQGDVV)H]HUVHW]HQGDXIGLH/|VXQJHQZLUNW G K lKQOLFKGHU1002=HUVHW]XQJ









'LH 0RGLIL]LHUXQJ PLW HLQHP VFKZDFK VDXUHQ ,RQHQDXVWDXVFKHU EHZLUNW HLQH HUKHEOLFKH
,QVWDELOLWlW GHU /|VXQJ $EE  $XV VSHNWURVNRSLVFKHQ 8QWHUVXFKXQJHQ ZDU LP
([WLQNWLRQV=HLWYHUKDOWHQHLQDXWRNDWDO\WLVFKHU9HUODXIHUNHQQEDU'LH8QWHUVFKLHGH]XHLQHU






















,Q $EKlQJLJNHLW YRQ GHU 5HDNWLYLWlW GHV $GGLWLYV LVW L $ PLW HLQHU +HUDEVHW]XQJ GHU
WKHUPLVFKHQ 6WDELOLWlW DXFK LQ (0,0$F/|VXQJHQ ]X UHFKQHQ 'LH (QG3HUIRUPDQFH GHV
)RUPN|USHUV :DVVHUUFNKDOWHYHUP|JHQ )LOWHUZLUNXQJ %LRDNWLYLWlW VWHKHQ PHLVW GHU
7KHUPRVWDELOLWlW HQWJHJHQ'LHV VWHOOW HLQH LPPHQVH+HUDXVIRUGHUXQJDQGLH6WDELOLVLHUXQJ















,P*HJHQVDW] ]XGHQ$XVIKUXQJHQ LPYRULJHQ$EVFKQLWW XQWHUVWW]HQ3RO\VDFFKDULGHZLH
;DQWKDQ;\ODQRGHU-RKDQQHVEURWNHUQPHKOGHQ/|VXQJV]XVWDQGGHU&HOOXORVHXQGHUK|KHQ
]XVlW]OLFKGLHWKHUPLVFKH6WDELOLWlW>@-HQDFK0ROPDVVHGHV3RO\PHUVHUK|KWVLFKGLH
9LVNRVLWlW LP )DOOH GHV ;DQWKDQV DXFK VHKU VWDUN GHU (ODVWL]LWlWVPRGXO 0LNURVNRSLVFKH
8QWHUVXFKXQJHQ ]HLJWHQ NHLQH YROOVWlQGLJHQ 0LVFKXQJHQ VRQGHUQ NRH[LVWLHUHQGH






ZHUGHQ $EE  'DVV HV EHL WKHUPLVFKHU %HDQVSUXFKXQJ WURW]GHP QLFKW ]X VSRQWDQHQ
(QWPLVFKXQJHQ NRPPW ]HLJHQ GLH ([WLQNWLRQV=HLW6SHNWUHQ $EE  'LH
&KURPRSKRUHQELOGXQJLVWJHJHQEHUGHUXQPRGLIL]LHUWHQ/|VXQJHKHUXQWHUGUFNW$XFKGLH
JHPHVVHQHQ 2QVHW7HPSHUDWXUHQ $EE  VLQG HUK|KW JHJHQEHU GHU UHLQHQ
&HOOXORVHO|VXQJ

$EE  0LNURVNRSLVFKH $XIQDKPHQ PLWWHOV 3RODULVDWLRQVOLFKW YRQ LJHQ
































































'LH 6WDELOLVLHUXQJ YRQ &HOOXORVH1002/|VXQJHQ LP WHFKQLVFKHQ /\RFHOO3UR]HVV HUIROJW
JHJHQZlUWLJ GXUFK GDV YRQ GHU )D /HQ]LQJ $* SDWHQWLHUWH 6WDELOLVDWRUV\VWHP 1D2+ ±
*DOOXVVlXUHSURS\OHVWHU3*±1+2+>@'LH]DKOUHLFKHQNRPSOH[HQ9RUJlQJHYHUODQJHQ
QDFK HLQHP 6WDELOLVDWRU RGHU V\VWHP ZHOFKHV S+VWDELOLVLHUHQGH XQG NRPSOH[LHUHQGH
(LJHQVFKDIWHQ EHVLW]W XQG JOHLFK]HLWLJ DOV $QWLR[LGDQV XQG 5DGLNDOIlQJHU ZLUNW )U
PRGLIL]LHUWH6SLQQO|VXQJHQZXUGHDP7,7.HLQ6WDELOLVDWRUV\VWHPHQWZLFNHOWZHOFKHV6W\URO
'LYLQ\O&RSRO\PHUH HQWKlOW DQ GLH FKHODWELOGHQGH LPLQRGLHVVLJVDXUH *UXSSHQ 73 E]Z
%HQ]\ODPLQ932&JHEXQGHQVLQG>@(VZXUGHXDDXIIROJHQGH$GGLWLYHDQJHZDQGW
,RQHQDXVWDXVFKHU 6XSHUDEVRUEHU $NWLYNRKOH %HLGH 6WDELOLVDWRUV\VWHPH ZXUGHQ DXFK ]XU
/|VXQJVKHUVWHOOXQJYRQ&HOOXORVHLQLRQLVFKHQ)OVVLJNHLWHQJHWHVWHW
,P5DKPHQGLHVHV3URMHNWHVZXUGHGHU(LQIOXVVYHUVFKLHGHQHU6WDELOLVDWRUV\VWHPHDXIGLH
6WDELOLWlW XQG GDV /|VXQJVYHUKDOWHQ YRQ &HOOXORVH(0,0$F6SLQQO|VXQJHQ XQWHUVXFKW (V
ZXUGHQ&HOOXORVH(0,0$F/|VXQJHQPLW YDULLHUHQGHQ .RQ]HQWUDWLRQHQ YRQ 73 XQG 932&
KHUJHVWHOOW XQG VSHNWURVNRSLVFK XQG NDORULPHWULVFK XQWHUVXFKW $EE  XQG  ]HLJHQ GLH
899,66SHNWUHQ DXIJHQRPPHQ GLUHNW QDFK GHU /|VXQJVKHUVWHOOXQJ XQG QDFK HLQHU
7HPSHUXQJYRQPLQEHL&(VIlOOWDXIGDVVHVJHQEHUGHUXQVWDELOLVLHUWHQ/|VXQJ
XQG DXFK EH]JOLFK GHU 1002/|VXQJ ZHOFKH QRFK GDUXQWHU OLHJW ]X HLQHU GHXWOLFKHQ
=XQDKPHDQ&KURPRSKRUHQLQGHU6SLQQO|VXQJNRPPW%HLK|KHUHU=XJDEHDQ73932&
VWHLJW DXFK GLH ([WLQNWLRQ EHU GHQ JHVDPWHQ :HOOHQOlQJHQEHUHLFK 'DEHL EHVLW]W GLH























$EE  899,66SHNWUHQ HLQHU &HOOXORVH1002/|VXQJ VRZLH YRQ &HOOXORVH(0,0$F
/|VXQJHQ PLWRKQH 6WDELOLVDWRU]XJDEH XQWHUVFKLHGOLFKHU .RQ]HQWUDWLRQ YHUPHVVHQ GLUHNW




hEHUVLFKWVVSHNWUHQ OLHJHQ GLH .XUYHQ GHU VWDELOLVLHUWHQ /|VXQJHQ PLQGHVWHQV FD 
([WLQNWLRQVHLQKHLWHQEHUGHUXQVWDELOLVLHUWHQ/|VXQJ$XFKPLWK|KHUHQ.RQ]HQWUDWLRQHQGHU
6WDELOLVDWRUHQVWHLJWGLH([WLQNWLRQGLH932&.RPSRQHQWHEHVLW]WGHQK|KHUHQ(LQIOXVVDXI
GLH &KURPRSKRUHQELOGXQJ $OOHQ (0,0$F.XUYHQYHUOlXIHQ LVW GHU QXU JHULQJH
([WLQNWLRQVDQVWLHJ EHU GHU =HLW YRQZHQLJHU DOV  ([WLQNWLRQVHLQKHLWHQ JHPHLQVDP 'LH
/|VXQJPLW GHP 9HUKlOWQLV  73   932& VWHLJW EHUUDVFKHQGHUZHLVH QXU XP 
([WLQNWLRQVHLQKHLWHQ'HPJHJHQEHU]HLJWGLH1002/|VXQJHLQHQVHKUVWHLOHQ$QVWLHJPLW










































$EE  899,66SHNWUHQ HLQHU &HOOXORVH1002/|VXQJ VRZLH YRQ &HOOXORVH(0,0$F
/|VXQJHQ PLWRKQH 6WDELOLVDWRU]XJDEH XQWHUVFKLHGOLFKHU .RQ]HQWUDWLRQ YHUPHVVHQ QDFK
















$EE  ([WLQNWLRQV=HLW.XUYHQ HLQHU &HOOXORVH1002/|VXQJ VRZLH YRQ
&HOOXORVH(0,0$F/|VXQJHQ PLWRKQH 6WDELOLVDWRU]XJDEH XQWHUVFKLHGOLFKHU .RQ]HQWUDWLRQ




























































:HLWHUH 0HVVXQJHQ EH]RJHQ VLFK DXI GLH WKHUPLVFKH 6WDELOLWlW XQG GLH 1XOOVFKHU
9LVNRVLWlWHQ GHU KHUJHVWHOOWHQ 6SLQQO|VXQJHQ 7DE  HQWKlOW HLQH hEHUVLFKW GHU
0HVVHUJHEQLVVH %HL %HWUDFKWXQJ JOHLFKHU &HOOXORVHNRQ]HQWUDWLRQ ZHUGHQ JUXQGVlW]OLFK
K|KHUH 9LVNRVLWlWHQ GHU 1002/|VXQJHQ JHJHQEHU GHQ (0,0$F/|VXQJHQ JHPHVVHQ





VWDELOLVLHUW PLW GHQ SRO\PHUHQ 6WDELOLVDWRUHQ OLHJHQ ]ZLVFKHQ  XQG  3DV %HL
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GHQHQ GHU 1002/|VXQJHQ MHGRFK XQWHUVFKHLGHQ VLH VLFK QLFKW VLJQLILNDQW YRQ GHU
XQVWDELOLVLHUWHQ/|VXQJ'HU)HKOHUGHU7RQ0HVVXQJOLHJWEHLr&=XP9HUJOHLFKZXUGH




'HU /|VXQJV]XVWDQG EHHLQIOXVVW GLH .RQWLQXLWlW GHV 6SLQQSUR]HVVHV XQG GDPLW GLH
PHFKDQLVFKHQ 3DUDPHWHU E]Z GLH 3HUIRUPDQFH GHV )RUPN|USHUV $XI *UXQG GHU
IRUWJHVFKULWWHQHQ (UIDKUXQJHQ LQ GHU $/&(586SLQQWHFKQRORJLH DP 7,7. HUUHLFKHQ GLH
)DVHUQ DXV 6SLQQO|VXQJHQ PLW ,/V LP 9HUJOHLFK ]X GHQ $PLQR[LG)DVHUQ lKQOLFKH
PHFKDQLVFKH (LJHQVFKDIWHQ WHLOZHLVH VRJDU EHVVHU >@ 5HLIHVWLJNHLW 'HKQXQJ
(ODVWL]LWlWVPRGXO XQG6FKOLQJHQUHLIHVWLJNHLW N|QQHQGXUFKGLHREHQHUZlKQWHQ3DUDPHWHU
GHU$EVFKQLWWHELVHLQJHVWHOOWZHUGHQ






























LQ HLQHP HQJHQ 7HPSHUDWXULQWHUYDOO JHVFKLHKW 'D FHOOXORVLVFKH 3URGXNWH LP IOVVLJHQ
6\VWHPKHUJHVWHOOWXQGYHUDUEHLWHWZHUGHQIKUWGLH(QWPLVFKXQJGKGLH7UHQQXQJHLQHU
KRPRJHQHQ 0LVFKSKDVH LQ ]ZHL MHZHLOV KRPRJHQH (LQ]HOSKDVHQ ]X HLQHP LQVWDELOHQ
6SLQQSUR]HVVXQGVLHELUJWGDV5LVLNRHLQHUHUK|KWHQWKHUPLVFKHQ,QVWDELOLWlWLQVLFK%HGLQJW
GXUFK GDV (LQWUHWHQ GHU 0LVFKSKDVH LQ GLH 0LVFKXQJVOFNH HLQHV 3KDVHQGLDJUDPPV VLQG
GLHVH /|VXQJHQ YHUIDKUHQVWHFKQLVFK SUREOHPDWLVFK GD GLH .RPSRQHQWHQ GHU ]ZHL
]XHLQDQGHUKHWHURJHQH0LVFKSKDVHQGHQ6SLQQGUXFNHUK|KHQ
'LH=LHOVWHOOXQJGHV3URMHNWHVEHVWDQGLQGHU8QWHUVXFKXQJGHU6WDELOLWlWXQG9HUIRUPEDUNHLW
FHOOXORVLVFKHU6SLQQPDVVHQ LQ LRQLVFKHQ/|VXQJVPLWWHOQ KLQVLFKWOLFK LKUHU9HUIDKUHQV XQG
6SLQQVLFKHUKHLW ZlKUHQG GHV 9HUIRUPXQJVSUR]HVVHV XQG GHU 9LHOVFKLFKWLJNHLW YRQ
(QWPLVFKXQJHQ ]ZLVFKHQ GHU &HOOXORVH XQG GHP /|VXQJVPLWWHO HLQHUVHLWV XQG GHQ
YHUVFKLHGHQHQ P|JOLFKHQ hEHUVWUXNWXUHQ GHU 3RO\PHUNHWWHQ DQGHUHUVHLWV GLH GDYRQ
EHHLQIOXVVW XQG EHJOHLWHW ZHUGHQ ,Q 899,6VSHNWURVNRSLVFKHQ XQG NDORULPHWULVFKHQ
6WDELOLWlWVXQWHUVXFKXQJHQ VROOWHQ GLH WHPSHUDWXUEHGLQJWHQ 8PODJHUXQJHQ XQG GHUHQ
$XVZLUNXQJHQ DXI GHQ 6SLQQYRUJDQJ PLW YRUKDQGHQHQ 0HVVHLQULFKWXQJHQ XQWHUVXFKW
ZHUGHQGHUHQ0HVVYHUIDKUHQDXVGHU(UIDKUXQJYLHOHU8QWHUVXFKXQJHQIHVWJHOHJWZXUGHQ
%H]JOLFK GHU 9HUZHQGXQJ YRQ LRQLVFKHQ )OVVLJNHLWHQ LQVEHVRQGHUH (0,0$F DOV
&HOOXORVHO|VXQJVPLWWHON|QQHQIROJHQGH$XVVDJHQJHWURIIHQZHUGHQ
 ,Q ZDVVHUIUHLHP (0,0$F NDQQ&HOOXORVH LQ HLQHPZHLWHQ .RQ]HQWUDWLRQVEHUHLFK ELV
JHO|VWZHUGHQ-HGRFKXQWHU WHFKQRORJLVFKHQ%HGLQJXQJHQ LVWGLH9HUZHQGXQJ
YRQ :DVVHU XQDEGLQJEDU (V XQWHUVWW]W LQ KRKHP 0DH GDV 4XHOOYHUKDOWHQ GHU
&HOOXORVH XQG EHVFKOHXQLJW GDGXUFK GHQ /|VHSUR]HVV '3 *3& XQG 899,6
0HVVXQJHQ ]HLJWHQ HLQGHXWLJ GDVV GHU .HWWHQDEEDX UHGX]LHUW XQG GLH WKHUPLVFKH
6WDELOLWlW GXUFK GLH =XJDEH YRQ :DVVHU EHJQVWLJW ZLUG 'LH PHFKDQLVFKHQ
(LJHQVFKDIWHQ GHU )DVHUQ VLQG GHXWOLFK YHUEHVVHUW $OV JQVWLJ HUZLHV VLFK HLQ




NHLQHQ(QWPLVFKXQJVHUVFKHLQXQJHQ'LH WKHUPLVFKH ,QVWDELOLWlW YHUULQJHUW VLFK MHGRFK
PRGHUDWHVNRPPW]XHLQHUVWlUNHUHQ&KURPRSKRUHQELOGXQJDE.RQ]HQWUDWLRQHQEHU
 XQG 7HPSHUDWXUHQ EHU & 'LH 2QVHW7HPSHUDWXUHQ VLQG QXU PLQLPDO







:lUPHIUHLVHW]XQJ YRQ FD  -J ,P 9HUJOHLFK ]XU :lUPHIUHLVHW]XQJ GHV
&HOOXORVH1002V\VWHPV FD -J LVW GLHVH MHGRFKVHKUJHULQJ XQGVSULFKW IU
GLH KRKH WKHUPLVFKH 6WDELOLWlW YRQ LRQLVFKHQ )OVVLJNHLWHQ 'HQQRFK VLQG GLHVH
WKHUPLVFKHQ $NWLYLWlWHQ EHL GHU $XVOHJXQJ YRQ WHFKQLVFKHQ 5HDNWRUHQ XQEHGLQJW ]X
EHUFNVLFKWLJHQ &KURPRSKRUHQELOGXQJ 'UXFNDXIEDX XQG :lUPHIUHLVHW]XQJ VLQG
ZLFKWLJH3DUDPHWHUGHU6LFKHUKHLWVWHFKQLN
 'LH 7HPSHUDWXU EHHLQIOXVVW GLH 6WUXNWXU XQG GLH WKHUPLVFKH 6WDELOLWlW GHU
/|VXQJVPLVFKXQJVHKUGHXWOLFK5KHRORJLVFKH0HVVXQJHQNRQQWHQ]HLJHQGDVVHVLQ
HQJHQ 7HPSHUDWXULQWHUYDOOHQ & ]X 8PVWUXNWXULHUXQJHQ GHU &HOOXORVHNHWWHQ
NRPPHQ NDQQ ,Q $EKlQJLJNHLW YRQ GHU &HOOXORVHNRQ]HQWUDWLRQ JHKW GLH /|VXQJ EHL
HLQHU EHVWLPPWHQ 7HPSHUDWXU LQ HLQHQ DQLVRWURSHQ =XVWDQG EHU GHU PLW IOVVLJ
NULVWDOOLQHQ$QRUGQXQJHQ]XEHVFKUHLEHQLVW%HLOlQJHUHUWKHUPLVFKHU%HDQVSUXFKXQJ
GHV&HOOXORVH(0,0$F6\VWHPVNRPPWHVZLHEHLP&HOOXORVH10026\VWHP]XHLQHU




HUNDQQW ZHUGHQ 'LHVH VWRFKDVWLVFKHQ 'UXFNVSLW]HQ GHXWHQ DXI 9HUlQGHUXQJHQ LP
0LVFKXQJVJHIJH KLQ GLH LP )DOOH YRQ 1002/|VXQJHQ DQ GLH *UHQ]H GHU
0LVFKXQJVOFNHQIKUHQ6FKOLHOLFKNDQQGLH&HOOXORVHQLFKWPHKULQ/|VXQJJHKDOWHQ
ZHUGHQ XQG HV NRPPW ]XU ([RWKHUPLH &HOOXORVH,//|VXQJHQ ]HLJWHQ DXFK GDV
RV]LOOLHUHQGH9HUKDOWHQMHGRFKRKQHQHQQHQVZHUWHP'UXFNDQVWLHJ
 (QWVFKHLGHQG IU GLH 6LFKHUKHLW GHV 6SLQQSUR]HVVHV LVW GLH 5HLQKHLW GHV
/|VXQJVPLWWHOV 9HUVXFKH PLW (0,0$F ZHOFKHV LP 6SLQQSUR]HVV YHUZHQGHW XQG
DQVFKOLHHQG GXUFK 'HVWLOODWLRQ XQG )LOWUDWLRQ ÄDXIJHDUEHLWHW³ ZXUGH ]HLJWH LPPHQVH
(QWPLVFKXQJHQ LP 899,66SHNWUXP XQG DXVJHSUlJWH 'UXFNVFKZDQNXQJHQ LQ GHU
NDORULPHWULVFKHQ 0HVVXQJ $QWHLOH DQ (VVLJVlXUH XQG ZHLWHUH =HUVHW]XQJVSURGXNWH
YHUULQJHUQGDV/|VXQJVYHUKDOWHQGHU&HOOXORVH
 'LH =XJDEH YRQ UHDNWLYHQ $GGLWLYHQ LQ GLH  &HOOXORVH(0,0$F/|VXQJ ]XU
)XQNWLRQDOLVLHUXQJ GHV )RUPN|USHUV IKUW GDV 6\VWHP LPPHU DQ GLH *UHQ]HQ GHU
6WDELOLWlW$XFKZHQQ ,RQHQDXVWDXVFKHU$NWLYNRKOH5X1DQR6LOEHURGHUR[LGLVFKH
9HUELQGXQJHQ SUREOHPORV HLQJHDUEHLWHW ZHUGHQ N|QQHQ LVW EHL WKHUPLVFKHU
%HDQVSUXFKXQJLPPHUPLWHLQHU$EVHQNXQJGHU2QVHW7HPSHUDWXUHQ]XNDONXOLHUHQ-H
QDFK (LJHQVFKDIW GHV $GGLWLYV 2EHUIOlFKHQZLUNXQJ IXQNWLRQHOOH *UXSSH








GHU &HOOXORVHNHWWHQ XQG DXI GLH LRQLVFKHQ XQG NRPSOH[DUWLJHQ :HFKVHOZLUNXQJHQ
]ZLVFKHQ&HOOXORVHXQG/|VXQJVPLWWHO
 'DV(LQPLVFKHQYRQ=ZHLWSRO\VDFFKDULGHQZLUNWVLFKJQVWLJDXIGDV/|VXQJVV\VWHP
DXV 6RIHUQ GLH /|VOLFKNHLW GHV ]ZHLWHQ 3RO\PHUV LQ (0,0$F JHVLFKHUW LVW N|QQHQ
0LVFKXQJHQ LQ HLQHP ZHLWHQ .RQ]HQWUDWLRQVYHUKlOWQLV KHUJHVWHOOW ZHUGHQ -H QDFK
0ROPDVVH GHV 3RO\PHUV HUK|KW VLFK GLH 9LVNRVLWlW ] % LP )DOOH GHV ;DQWKDQV
0LNURVNRSLVFKH8QWHUVXFKXQJHQ]HLJWHQNHLQHYROOVWlQGLJHQ0LVFKXQJHQVRQGHUQNR
H[LVWLHUHQGH0RUSKRORJLHQGHU.RPSRQHQWHQ'DVVHVEHLWKHUPLVFKHU%HDQVSUXFKXQJ
WURW]GHPQLFKW ]X VSRQWDQHQ(QWPLVFKXQJHQ NRPPW ]HLJHQ GLH JHPHVVHQHQ2QVHW
7HPSHUDWXUHQ 6LH VLQG HKHU QRFK HUK|KW JHJHQEHU GHU UHLQHQ &HOOXORVHO|VXQJ
3RO\VDFFKDULGH ZLH ;DQWKDQ *XDUPHKO -RKDQQHVEURWNHUQPHKO RGHU ;\ODQ HUK|KHQ
GLHWKHUPLVFKH6WDELOLWlW
 'LH =XJDEH YRQ 6WDELOLVDWRUHQ LVW DXFK EHL GHU 9HUZHQGXQJ YRQ LRQLVFKHQ
)OVVLJNHLWHQQRWZHQGLJXPGHP$EEDXGHU&HOOXORVHHQWJHJHQ]XZLUNHQXQGXPGLH
S+6WDELOLWlWGHV6\VWHPV]XJHZlKUOHLVWHQ=HUVHW]XQJVSURGXNWHPVVHQDEJHIDQJHQ
ZHUGHQ XQG GLH EHL WKHUPLVFKHU %HDQVSUXFKXQJ HQWVWHKHQGH (VVLJVlXUH PXVV
DEJHSXIIHUWZHUGHQ%HZlKUW KDW VLFK ZLH VFKRQEHLP10023UR]HVV DQJHZHQGHW
GLH0LVFKXQJYRQ1D2+S+:HUWXQG*DOOXVVlXUHSURS\OHVWHU3*'DMHGRFK3*
GLH&KURPRSKRUHQELOGXQJEHJQVWLJWZXUGHLP5DKPHQGHV3URMHNWHVHLQSRO\PHUHV
6WDELOLVLHUXQJVV\VWHP ZHOFKHV 6W\URO'LYLQ\O&RSRO\PHUH HQWKlOW DQ GLH




 6FKOXVVHQGOLFK EHHLQIOXVVW GHU /|VXQJV]XVWDQG GLH PHFKDQLVFKHQ 3DUDPHWHU GHU
)DVHU 5HLIHVWLJNHLW 'HKQXQJ (ODVWL]LWlWVPRGXO XQG 6FKOLQJHQUHLIHVWLJNHLW N|QQHQ
GXUFKGLHREHQHUZlKQWHQ3DUDPHWHUHLQJHVWHOOWZHUGHQ

,P 5DKPHQ GHU 3URMHNWODXI]HLW ZXUGHQ 899,6VSHNWURVNRSLVFKH XQG NDORULPHWULVFKH
8QWHUVXFKXQJHQ ]X VSRQWDQHQ'UXFNDQVWLHJHQ LQ6SLQQO|VXQJHQGXUFKJHIKUW GLHZHLWHUH
ZHVHQWOLFKH (UNHQQWQLVVH ]XU 9HUEHVVHUXQJ GHU 9HUIDKUHQV XQG 6SLQQVLFKHUKHLW
KHUYRUEUDFKWHQ 'LH 8UVDFKHQ IU HLQH (QWPLVFKXQJ YRQ &HOOXORVH/|VXQJHQ LQ LRQLVFKHQ
)OVVLJNHLWHQNRQQWHQEHQDQQWZHUGHQ(V LVWP|JOLFKGLHJHZRQQHQ(UNHQQWQLVVHDXI GLH






EHVFKULHEHQHQ QHXHQ .RQ]HSWHV ZXUGH HLQ .DORULPHWHU PLW LQWHJULHUWHU %HQDUG=HOOH






 :LUWVFKDIWOLFKH 9HUZHUWXQJ GHU 9RUKDEHQVHUJHEQLVVH DNWXDOLVLHUWHU 9HUZHU
WXQJVSODQ
'LH QDFKKDOWLJH 3URILWDELOLWlW YRQ /\RFHOO)DVHUQ IKUWH EHL GHQ 3URGX]HQWHQ ]X HLQHU
%HVFKOHXQLJXQJ GHU 3URGXNWHQWZLFNOXQJHQ 6R KDW GLH /HQ]LQJ *UXSSH GXUFK GLH
hEHUQDKPH GHU 7HQFHO /GW GLH /\RFHOO .DSD]LWlWHQ YHUGUHLIDFKW XP GHQ QDFKKDOWLJ
ZLUWVFKDIWOLFKHQ%HWULHEYRQ/\RFHOODQODJHQ]XHUUHLFKHQ
*UXQGVlW]OLFK JHKW GLH /HQ]LQJ $* PLWWHO ELV ODQJIULVWLJ GDYRQ DXV GDVV HV GXUFK
YHUVFKLHGHQH PDNUR XQG PLNUR|NRQRPLVFKH (LQIOXVVIDNWRUHQ ]X HLQHU %HJUHQ]XQJ GHV
ZHOWZHLWHQ $QEDXV YRQ %DXPZROOH NRPPHQ ZLUG 6R LVW EHUHLWV JHJHQZlUWLJ HLQH
GUDPDWLVFKH =XQDKPH GHV :HOWEDXPZROOSUHLVHV DXI GDV =ZHLHLQKDOEIDFKH GHV
GXUFKVFKQLWWOLFKHQ:HOWPDUNWSUHLVHVGHUOHW]WHQ-DKUH]XYHU]HLFKQHQ%LV]XP-DKU
UHFKQHW GHU &22 GHU /HQ]LQJ $* +HUU )ULHGULFK :HQLQJHU LP %HUHLFK WH[WLOHU
%HNOHLGXQJVIDVHUQPLWGHP(QWVWHKHQHLQHUÄ%DXPZROOOFNH³YRQFD0LR7RQQHQSUR-DKU
>@(LQH6XEVWLWXWLRQGLHVHU%DXPZROOPHQJHGXUFKHUG|OEDVLHUWH6\QWKHVHIDVHUQVFKOLHW
HU DXIJUXQG GHU DQJHVSDQQWHQ5RKVWRIIPlUNWH GHU VSH]LILVFKHQ (LJHQVFKDIWVXQWHUVFKLHGH




$QODJH DP WUDGLWLRQHOOHQ 9LVNRVHIDVHUVWDQGRUW /HQ]LQJ ZHLVW VHKU GHXWOLFK DXI GHQ VLFK
]HLJHQGHQ3DUDGLJPHQZHFKVHOKLQ
(LQ ZHLWHUHU 0HJDWUHQG ZLUG GDULQ VLFKWEDU GDVV ]XQHKPHQG VWlUNHU /\RFHOOIDVHUQ PLW
IXQNWLRQDOHP=XVDW]QXW]HQDXIGHQ0DUNWGUlQJHQ6RKDWDOOHLQGHU0DUNWIKUHUGLH/HQ]LQJ
$* LQ GHQ OHW]WHQ GUHL -DKUHQ  XQWHUVFKLHGOLFKH 7\SHQ YRQ IXQNWLRQDOHQ /\RFHOOIDVHUQ
7HQFHO 6XQ7HQFHO& XQG7HQFHO )5 LQ GHQ0DUNW JHEUDFKW$XFKDQGHUH+HUVWHOOHU
YHUVXFKHQ GXUFK GLH %QGHOXQJ GHV 7HFKQRORJLH XQG $QZHQGXQJV.QRZKRZV GLH
(QWZLFNOXQJQHXHU3URGXNWH]XEHVFKOHXQLJHQ
3URGXNWH DXV O|VXQJVJHVSRQQHQHQ 3RO\PHUHQ IU GLH %HNOHLGXQJVLQGXVWULH XQG IU






VLFK GXUFK HLQHQ KRKHQ 7UDJHNRPIRUW RSWLPDOHV )HXFKWLJNHLWVPDQDJHPHQW XQG HLQH VHKU




















 WD DXVJHEDXW KDW KDW VLFK HLQ ZHLWHUHV 8QWHUQHKPHQ LQ :HVWHXURSD HWDEOLHUW GDV
LQVEHVRQGHUHGHQ%HGDUIDQPHFKDQLVFKOHLVWXQJVIlKLJHQ)XQNWLRQVIDVHUQGHFNW0LWVHLQHP
)DVHUVRUWLPHQWGDV LQ]ZLVFKHQDXIXQWHUVFKLHGOLFKH7\SHQDQJHZDFKVHQ LVWEHGLHQWHV





 %HZHUWXQJ GHV DNWXDOLVLHUWHQ 9HUZHUWXQJVSODQHV LP 9HUJOHLFK ]XP XUVSUQJ
OLFKHQ9HUZHUWXQJVNRQ]HSW
'DV%HVRQGHUH GHV LP9HUODXI GHV3URMHNWHV HUDUEHLWHWHQ.QRZKRZV EHVWHKW GDULQ GHQ
9HUIRUPXQJVSUR]HVVHV PLW GHQ GDUJHVWHOOWHQ 0HVVYHUIDKUHQ VLFKHUHU EHXUWHLOHQ XQG
0DQDKPHQ ]XU 3URGXNWLYLWlWVVWHLJHUXQJ DEOHLWHQ ]X N|QQHQ 'LH ZLUWVFKDIWOLFKH (IIL]LHQ]
GHU 9HUVSLQQXQJ OlVVW VLFK GXUFK GHQ (LQVDW] YRQ LRQLVFKHQ )OVVLJNHLWHQ VWHLJHUQ ZHQQ
QRWZHQGLJH 0DQDKPHQ ]XU 9LVNRVLWlWVDEVHQNXQJ XQG 6WDELOLVLHUXQJ JHWURIIHQ ZHUGHQ
+LHU]X VROOWHQ GLH 899,6VSHNWURVNRSLVFKHQ XQG NDORULPHWULVFKHQ 8QWHUVXFKXQJHQ
EHLWUDJHQ'XUFKGLH0|JOLFKNHLWGHU=XJDEHHLQHU3DOHWWHYRQ$GGLWLYHQODVVHQVLFK/\RFHOO
)DVHUQ PLW LQQRYDWLYHQ IXQNWLRQDOHQ (LJHQVFKDIWHQ ZLUWVFKDIWOLFK SURGX]LHUHQ XQG QHXH


















3URMHNWDEVFKOXVV 9HUZHUWXQJVNRQ]HSW 8QWHUQHKPHQ 0DUNWDQWHLO
QDFK-DKUHQ
5DWLRQDOLVLHUXQJVHIIHNWH9HU


















LP /\RFHOOSUR]HVV  EHL 'XUFKVDW]HUK|KXQJ XP     DXI  
)HVWVWRIIJHKDOWXQG0DUNWDQWHLO)XQNWLRQVIDVHU ¼

5HFKQHWPDQ EHL SRWHQ]LHOOHQ$QZHQGHUQPLW GUHL 9DULDQWHQ GHU0RGLIL]LHUXQJ ELV KLQ ]X
HLQHU YHUNDXIVIlKLJHQ )DVHU VR EHWUDJHQ GLH QRWZHQGLJHQ $XIZHQGXQJHQ ]XU
9HUIDKUHQVVLFKHUKHLWXQGWHFKQLNUXQG¼'HUZLUWVFKDIWOLFKH1XW]HQOLHJWZHVHQWOLFK




'HU 1XW]HQ YRQ $QZHQGHUQ GHU LP 3URMHNW HUKDOWHQHQ (UNHQQWQLVVH EHVWHKW LQ GHU
0|JOLFKNHLW GHU (UIDVVXQJ NRPSOH[HU 5HDNWLRQVDEOlXIH GLH VLFK ELVKHU QLFKW RGHU QLFKW
DXVUHLFKHQG VLFKHU HUIDVVHQ OLHHQ XQG GDPLW LQ GHU GHXWOLFKHQ 9HUEHVVHUXQJ GHU
9HUIDKUHQVVLFKHUKHLW $NWXHOO PVVHQ $QZHQGHU VLFKHUKHLWVWHFKQLVFKH 8QWHUVXFKXQJHQ LQ
$QVSUXFKQHKPHQGLHQHEHQGHU%XQGHVDQVWDOWIU0DWHULDOIRUVFKXQJXQGSUIXQJ%$0LQ
'HXWVFKODQG QXU QRFKZHQLJH )LUPHQ DQELHWHQ GLH DQ 6SLQQO|VXQJHQPLW GHQ EHNDQQWHQ
0HWKRGHQ GHU .DORULPHWULH LVRWKHUPH LVRSHULEROH G\QDPLVFKH XQG DGLDEDWLVFKH
8QWHUVXFKXQJHQ XQG GHU G\QDPLVFKHQ 'LIIHUHQ]NDORULPHWULH GXUFKJHIKUW ZHUGHQ 3UR









)OVVLJNHLWHQ VLFKHU XQG EHVWlQGLJ ]X VHQNHQ ZLUG GHU 6SLQQGUXFN QLHGULJHU GLH
$E]XJVEHGLQJXQJHQIUGHQ)DGHQJQVWLJHUXQGVRPLWGLH(IIHNWLYLWlWHUK|KW
1DFK GHP HUIROJUHLFKHQ $EVFKOXVV GHV 9RUKDEHQV XQG 7HVWV LQ GHU 203* LVW GLH
0DUNWHLQIKUXQJEHDEVLFKWLJW+LHU]XVROOPLWGHQ3URGX]HQWHQYRQ)XQNWLRQVIDVHUQ.RQWDNW
DXIJHQRPPHQZHUGHQ-HGH9HUlQGHUXQJ LQGHU0RGLIL]LHUXQJHLQHU6SLQQPDVVHJUHLIWPLW
YHUlQGHUWHQ (LJHQVFKDIWHQ LQ GHUHQ 6WDELOLWlW HLQ 1XU PLW HLQHP GHP0HFKDQLVPXV GHU
.RPSOH[LWlW GHU 5HDNWLRQVDEOlXIH DQJHSDVVWHQ 3UIYHUIDKUHQ NDQQ GDUDXI VFKQHOO XQG










GDV VLFKHUH %HXUWHLOHQ GHU 6WDELOLVDWRUZLUNXQJ LQ GHQ JHQDQQWHQ 9HUIDKUHQ )UDJHQ ]XP
=XVDPPHQKDQJ YRQ $EEDXUHDNWLRQHQ XQG 9LVNRVLWlWVHUK|KXQJHQ VLQG QRFK ZHLWJHKHQG
XQJHO|VW 'DV 9RUKDEHQ ]LHOWH LQ VHLQHU $QZHQGXQJ PRGHOOKDIW DXI GLH 3URGX]HQWHQ YRQ
)DVHUQPLWIXQNWLRQDOHQ(LJHQVFKDIWHQQDFKHLQHPPRGLIL]LHUWHQ/\RFHOO9HUIDKUHQDE
'LHVLFKDXVGHUWHFKQLVFKHQ=LHOVWHOOXQJGHV)X(9RUKDEHQDE]XOHLWHQGHQZLUWVFKDIWOLFKHQ
(IIHNWH HUUHFKQHQ VLFK GHVKDOE IU GLH 203* DXV 8PVlW]HQ YRQ /LHIHUXQJHQ XQG
/HLVWXQJHQ VRZLH DXV .RVWHQUHGXNWLRQHQ DXIJUXQG HLQHU YHUEHVVHUWHQ ZLUWVFKDIWOLFKHQ
9HUIDKUHQVHIIL]LHQ]'LH9HUZHUWXQJGHUHUDUEHLWHWHQ(UJHEQLVVHVLHKWYRUGDVVVLH]XQlFKVW
VRZRKO LQ HLQHU HLJHQVWlQGLJHQ )HUWLJXQJ DXVJHZlKOWHU 0XVWHUPHQJHQ LP 7HFKQLNXP GHU
203*DOVDXFKLQGHUVPDUWILEHU$*DQJHZHQGHWZHUGHQVROOHQ'LHVHU(LQVWLHJLVWHEHQVR














 :HQGOHU ) .RQNLQ $ .ROEH $ 0HLVWHU )  9HUEHVVHUXQJ GHU WKHUPLVFKHQ




 =XVDPPHQVWHOOXQJDOOHU HUIROJWHQ E]ZJHSODQWHQ9HU|IIHQWOLFKXQJHQ $UWLNHO LQ
=HLWVFKULIWHQ6HPLQDUH6FKXOXQJHQ9RUWUlJH0HVVHQ$XVVWHOOXQJHQ3UlVHQ
WDWLRQHQ
 :HQGOHU ) .RVDQ % .ULHJ 0 0HLVWHU )  3RVVLELOLWLHV IRU WKH SK\VLFDO
PRGLILFDWLRQRIFHOOXORVHVKDSHVXVLQJLRQLFOLTXLGV0DFURPRO6\PS
 :HQGOHU).RVDQ%0HLVWHU)3RO\VDFFKDULGHEOHQGILEHUVE\DGU\ZHWVSLQQLQJ
SURFHVV VW (312( FRQIHUHQFH 3RO\VDFFKDULGHV DV D 6RXUFH RI $GYDQFHG 0DWHULDOV
7XUNXcER)LQQODQG
 :HQGOHU)0HLVWHU):DZUR':HVRORZVND(&LHFKDQVND'6DDNH%3XOV-/H
0RLJQH 1 1DYDUG 3  3RO\VDFFKDULGH %OHQG )LEHUV )RUPHG IURP 1D2+ 1





 0HLVWHU ) :HQGOHU ) 7RGL /1  7KHUPDO EHKDYLRXU RI SRO\VDFFKDULGH EOHQG
VROXWLRQV LQ LPLGD]ROLXP LRQLF OLTXLGV QG (312( &RQIHUHQFH ± 3RO\VDFFKDULGHV DV















5HDFWLRQV DQG %\SURGXFW )RUPDWLRQ LQ WKH 6\VWHP 1002:DWHU&HOOXORVH /\RFHOO
SURFHVV3URJ3RO\P6FL
>@ :HQGOHU)*UDQH*XQG+HLQ]H7&KDUDFWHUL]DWLRQRIDXWRFDWDO\WLFUHDFWLRQV
LQPRGLILHG FHOOXORVH1002VROXWLRQV E\ WKHUPDO DQDO\VLV DQG899,6 VSHFWURVFRS\
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
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>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WKH DQLVRWURSLF SKDVH RI FHOOXORVH0012+2 VROXWLRQ V\VWHP 3RO\PHU 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>@ :HQGOHU ) (83URMHNW 1U  )3 0DULH &XULH 67(3,71 Ä6KDSLQJ DQG
7UDQVIRUPDWLRQLQWKH(QJLQHHULQJRI3RO\VDFFKDULGHV³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>@ .UlPHU $ %0:L3URMHNW (XURQRUP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>@ :HQGOHU ) *UDQH * %WWQHU 5 0HLVWHU ) +HLQ]H 7  $ 1RYHO 3RO\PHULF
6WDELOL]LQJ6\VWHPIRU0RGLILHG/\RFHOO'RSHV-3RO\P6FL3DUW%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